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410
~ Receive with a First Node a First Interrupt Signal from

a Second Node, wherein the First Interrupt Signal
Comprises a First Group of Interrupts

420

Receive a Second Interrupt Signal, from Storage Circuitry
of the First Node, Wherein the Second Interrupt Signal
Represents an Interrupt Signal Received Prior to the First

Interrupt Signal, wherein the Second Interrupt Signal
Comprises a Second Group of Interrupts

430

Combine the First Interrupt Signal with the Second
Interrupt Signal Using a Function to Generate a
Combined Interrupt Signal

440

Compare the Second Interrupt Signal to the Combined
Interrupt Signal to Detect a Change in a First Bit Position
of the Second Interrupt Signal

450

In Response to Detecting that the First Bit Position of the
Second Interrupt Signal Has Changed to Become
Asserted, Perform an Interrupt Process Corresponding
to the First Bit Position

460

Store the Combined Signal in the Storage
Circuitry in Place of the Second Interrupt Signal

FIG. 4
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SYSTEMS AND METHODS FOR
TRANSMITTING INTERRUPTS BETWEEN
NODES

CROSS-REFERENCE TO RELATED
APPLICATIONS

This patent application claims the benefit of U.S. Provi-

sional Patent Application No. 62/200,436, filed Aug. 3,
2013, currently pending, and also claims the benefit of U.S.
Provisional Patent Application No. 62/200,462, filed Aug. 3,
2013, currently pending, and also claims the benefit of U.S.
Provisional Patent Application No. 62/200,444, filed Aug. 3,
2013, currently pending, and also claims the benefit of U.S.
Provisional Patent Application No. 62/200,452, filed Aug. 3,
2013, currently pending, and also claims the benefit of U.S.
Provisional Patent Application. No. 62/218,296, filed Sep.
14, 2015, currently pending, the disclosures of which are
cach hereby incorporated by reference herein 1n their entire-
ties.

FIELD OF US.

L1l

The present disclosure relates generally to hopping bus
systems, and more particularly to communications in hop-
ping bus systems.

BACKGROUND

The background description provided herein 1s for the
purpose of generally presenting the context of the disclo-
sure. Work of the inventors hereof, to the extent the work 1s
described in this background section, as well as aspects of
the description that may not otherwise qualily as prior art at
the time of filing, 1s neither expressly nor impliedly admatted
as prior art against the present disclosure.

Traditional systems allow one device to send one or more
interrupts to another device using one or more direct point-
to-point connections. Specifically, one device may use a
dedicated wire or connection to transmit an interrupt signal
to another. Such systems do not scale well when multiple
nodes are connected. This 1s because a dedicated wire in
such systems would be required between each of the nodes
for sending interrupts. As such, signal routing becomes
ineflicient and chip routing resources get complicated. For
example, 1 cases where multiple nodes are from different
physical chips, direct node-to-node connections for trans-
mitting interrupts become impractical to implement.

SUMMARY

Systems and methods for transmitting a group of inter-
rupts across nodes are provided. In some embodiments, a
first interrupt signal, including a first group of interrupts,
may be received, with a first node, from a second node. A
second interrupt signal, including a second group of inter-
rupts, may be receirved, from storage circuitry of the first
node. The second interrupt signal may represent an interrupt
signal receirved prior to the first iterrupt signal. The first
interrupt signal may be combined with the second interrupt
signal using a function to generate a combined interrupt
signal. The second interrupt signal may be compared to the
combined interrupt signal to detect a change 1n a first bit
position of the second interrupt signal. In response to
detecting that the first bit position has changed to become
asserted, an interrupt process corresponding to the first bit
position may be performed. The combined signal may be
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stored 1n place of the second interrupt signal. In some
implementations, the function may be an XOR operation.

In some 1mplementations, the change in the first bit
position corresponding to an assertion of the bit 1n the first
bit position may indicate an instruction to begin the interrupt
process. The change 1n the first bit position corresponding to
clearance of the bit 1n the first bit position may indicate
termination of the interrupt process.

In some implementations, the first interrupt signal may
include node identification information. In such circum-
stances, a determination may be performed with the first
node as to whether the node identification information
corresponds to the first node. In response to determining that
the node 1dentification information corresponds to the first
node, the mterrupt process may be performed. In response to
determining that the node 1dentification information does not
correspond to the first node, the first interrupt signal may be
transmitted to a third node without performing the interrupt
process. In some implementations, the first, second and third
nodes may be individual components of a system coupled
over a modular chip (MoChi) network.

In some 1implementations, the first interrupt signal may be
received using a first group of 1inputs and a second group of
inputs of the first node, and wherein a size of the function
may correspond to a number of inputs of the first and second
groups.

In some 1mplementations, unused bit positions of the first
interrupt signal may be masked to generate a masked
interrupt signal. Bits 1n the masked interrupt signal may be
shifted by a predetermined number to generate a shifted
interrupt signal. In some implementations, the combined
interrupt signal may be generated based on the shifted
interrupt signal.

In some implementations, a setup procedure may be
performed at system startup to set predetermined values of
the first node. The predetermined values may include storing
identification information ot the first node, the unused bit
positions of interrupt signals may be stored, and the prede-
termined number for shifting bits of the interrupt signals
may be stored.

In some embodiments, the storage circuitry may include
a set of registers corresponding to a number of bits of the
interrupt signal.

BRIEF DESCRIPTION OF THE DRAWINGS

The details of one or more implementations are set forth
in the accompanying drawings and the description below.
Other features and various advantages will be more apparent
upon consideration of the following detailed description,
taken 1n conjunction with the accompanying drawings in
which:

FIG. 1 shows an exemplary multi-node interrupt system
in accordance with various embodiments;

FIG. 2 shows an exemplary mterrupt processing subsys-
tem ol a node in the multi-node nterrupt system in accor-
dance with various embodiments;

FIG. 3 shows an exemplary interrupt preprocessing block
of a node 1n accordance with various embodiments; and

FIG. 4 1s an 1llustrative process for transmitting interrupts
between nodes 1n accordance with various embodiments.

DETAILED DESCRIPTION

Systems and methods for transmitting interrupts between
nodes 1 a multiple-node system are described. Although
this disclosure 1s described 1n the context of modular inter-
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connect (MoChi) system, the teachings of this disclosure are
equally applicable to any hopping bus system having mul-
tiple nodes that transmit interrupts.

FIG. 1 shows an exemplary multi-node interrupt system
100 1n accordance with various embodiments. System 100
includes a first node 110, a second node 120, a third node
130, a fourth node 140 and an n-th node 150. In some
implementations, first node 110 may communicate with any
other node 1n system 100. For example, first node 110 may
communicate with second node 120 or n-th node 150
directly through interconnect 112 or 114, respectively. In
addition, first node 110 may commumnicate with third node
130 or fourth node 140 by sending a communication to
second node 120. As defined herein, a “node” 1s a separate
chip, circuit element, or circuit board that includes one or
more input ports used to receive and transmit communica-
tions from a first node and one or more output ports used to
transmit and receive communications from a second node.
Each node may include one or more 1mput circuitries, output
circuitries, processing circuitries, and storage circuitries. In
some 1mplementations, each node 1s a separate component
that connects to other components 1n a MoChi system or
hopping bus system. An exemplary system i1s described in
more detail in commonly owned U.S. patent application Ser.
No. 14/564,499, filed on Dec. 9, 2014, which 1s hereby
incorporated by reference in 1ts entirety.

In some 1mplementations, during a start-up phase, first
node 110 may be designated as a master node. The master
mode may control all or most of the communications in
system 100. During the start-up phase, each node 1n system
100 may be assigned a umique 1dentifier (global 1dentifier).
In order to transmit a communication from one node to
another, the global identifier may be used. Specifically, first
node 110 may transmit a communication to second node 120
via interconnect 112 by specitying the unique identifier of
second node 120 1n a destination address of the communi-
cation. When second node 120 receives a communication
with a destination address that matches the assigned unique
identifier of second node 120, second node 120 may process
the communication locally. In addition, first node 110 may
communicate with third node 130 by transmitting a com-
munication to second node 120 that includes a destination
address matching the unique i1dentifier of third node 130.
Second node 120 may receive the communication with the
destination address matching the unique identifier of third
node 130. In response to determining that the destination
address does not match the unique 1dentifier of second node
120, second node 120 may transmit the communication to
third node 130 and fourth node 140. Each of third node 130
and fourth node 140 may receive the communication
through respective link 122 and 124. Each of third node 130
and fourth node 140 may determine whether the received
communication includes a destination address matching the
unique 1dentifier of third node 130 or fourth node 140. In
response to third node 130 determining that the unique
identifier of third node 130 matches the destination address
recetved 1in the communication from second node 120, third
node 130 may locally process the communication and not
pass the communication to any other node.

In some 1implementations, the communications transmit-
ted between the nodes in system 100 may include interrupts.
Each of interconnects 112, 114, 122 and 124 may be a
dedicated interrupt link between the corresponding node, 1n
some 1mplementations, each of interconnects 112, 114, 122
and 124 may be used to communicate the destination
address corresponding to the interrupt being transmitted. By
using the destination address to communicate interrupts
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between nodes, a direct dedicated connection between two
nodes 1s not necessary to transmit an interrupt between the
grven nodes. Specifically, first node 110 may transmit an
interrupt to third node 130 without having a dedicated
connection to third node 130. Instead, first node 110 may
transmit the iterrupt with a destination address matching
third node 130 to second node 120. Second node 120 may
pass the received interrupt from first node 110 to third node
130 1n response to determining that second node 120 does
not have a matching unique 1dentifier to the received desti-
nation address from first node 110.

FIG. 2 shows an exemplary iterrupt processing subsys-
tem of node 120 1n the multi-node interrupt system 100 in
accordance with various embodiments. Although the below
describes an exemplary implementation of interrupt process-
ing subsystem of second node 120, any one of the nodes
discussed 1 system 100 may have the same or similar
components and functionality. In addition, although the
discussion of FIG. 2 pertains to the transmission of an
interrupt from {irst node 110 to second node 120, the same
teachings apply to the transmission of an interrupt between
any node 1n system 100 (FIG. 1).

Subsystem of node 120 may include an interrupt pre-
processing block 230, a destination ID circuit 220, a global
ID circuit 210, an interrupt combiner circuit 240, a current
interrupt state circuit 250, an interrupt processing block 260,
and an output circuit 270. Second node 120 may receive an
interrupt signal from first node 110 through interconnect
112. Second node 120 may include an input port (not shown)
that receives and processes the interrupt signal from first
node 110. Each component shown in subsystem of node 120
in FIG. 2 may be duplicated any number of times to create
additional interrupt processing groups. In some implemen-
tations, multiple interrupt processing groups may be com-
bined to allow one node to transmit an 1nterrupt signal to
another using a larger number of connections. For example,
subsystem of node 120 shown 1n FIG. 2 may correspond to
a single interrupt processing group that may be limited to
receiving a 32-bit interrupt signal using interconnect 112.
Such a single interrupt processing group (limited to pro-
cessing 32-bit interrupt signals) may be combined with
another interrupt processing group (also limited to process-
ing 32-bit interrupt signals). The combined group may result
in an iterrupt processing group capable of processing 64-bit
interrupt signals.

In some mmplementations, an interrupt signal received
from {first node 110 may include a destination address. In
some 1mplementations, second node 120 may receive the
destination address from first node 110 using the same
interconnect 112 used to transmit the interrupt signal or a
separate interconnect (not shown). Destination ID circuit
220 of second node 120 may receive the communication
from first node 110 and extract the destination address from
the communication. Destination ID circuit 220 may receive
a unique 1dentifier of second node 120 that 1s stored 1n global
ID circuit 210. In some embodiments, global 1D circuit 210
may be programmable at startup and may be configured with
the unique identifier of second node 120 by storing the
assigned unique identifier. In some 1mplementations, the
unique identifier may be assigned by the master node (e.g.,
first node 110).

Destination ID circuit 220 may include a comparator
circuit that compares the extracted destination ID received
from another node (e.g., first node 110) to the unique
identifier (global ID) of second node 120 received from
global ID circuit 210. In response to determining that the
destination address matches the unique 1dentifier of second
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node 120, destination ID circuit 220 may instruct output
circuitry 270 to not pass the received interrupt signal and
destination 1identifier to another node. In addition, 1n
response to determining that the destination address matches
the unique identifier of second node 120, destination ID
circuit 220 may 1nstruct mterrupt processing components
(e.g., interrupt preprocessing block 230, iterrupt combiner
circuitry 240, current interrupt state circuitry 250 and 1nter-
rupt processing block 260) to process the interrupt signals.
In response to determining that the destination address does
not match the umque 1dentifier of second node 120, desti-
nation ID circuit 220 may instruct output circuitry 270 to
pass the received interrupt signal and destination identifier to
another node (e.g., third node 130 and/or fourth node 140).

Interrupt preprocessing block 230 may receive the inter-
rupt signals and modify the interrupt signals to improve
system processing of the mterrupt signals. In some 1mple-
mentations, interrupt preprocessing block 230 may move
data contained in the interrupt signals to one or more other
designated bit positions. In some embodiments, the interrupt
signals may be provided directly to interrupt combiner
circuitry 240 without first passing through interrupt prepro-
cessing block 230. In such circumstances, the interrupt
signals may be provided to interrupt preprocessing block
230 after being processed by interrupt combiner circuitry
240 and/or interrupt processing block 260.

Interrupt combiner circuitry 240 may receive the interrupt
signals (or modified interrupt signals) and may combine the
interrupt signals with a current state of the interrupt signals.
Specifically, interrupt combiner circuitry 240 may combine
interrupt signals recerved at one time interval with interrupt
signals combined by interrupt combiner circuitry 240 during
a second (earlier) time interval. For example, current inter-
rupt state circuitry 250 may store the values of the interrupt
signals that were previously received (received before the
interrupt signals that are being currently processed by sec-
ond node 120). Specifically, at a first time 1interval, an
interrupt signal may be received and aiter being processed,
stored 1n current interrupt state circuitry 2350. Current inter-
rupt state circuitry 250 may be implemented using storage
circuitry and/or a plurality of registers (e.g., tlip-tlops and/
latches). At a second time interval (e.g., the current time
interval), the interrupt signals may be received from first
node 110. During the second time interval, mterrupt com-
biner circuitry 240 may retrieve the interrupt signals from
the first time interval from current interrupt state circuitry
250.

Interrupt combiner circuitry 240 may combine the current
interrupt signals (e.g., the interrupt signals received from
interrupt preprocessing block 230) with the interrupt signals
received from current interrupt state circuitry 2350 using a
function. In some implementations, the function used to
combine these interrupt signals may be an XOR logic
function.

The output of interrupt combiner circuitry 240 may be
provided to interrupt processing block 260 as a combined
interrupt signal. Interrupt processing block 260 may detect
any change in interrupt state from the previous interrupt
state to determine whether to perform an interrupt process.
In some embodiments, a bit position 1n the iterrupt signal,
received from a given mode that 1s set, may instruct the
receiving node to change the status of the mterrupt state. As
such, when a bit position 1n the combined interrupt signals
becomes set, second node 120 may be mstructed to perform
a corresponding interrupt process and may enter the active
interrupt state. Alternatively, when a bit position in the
combined interrupt signals becomes cleared, second node
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120 may be miformed that first node 110 has cleared the
interrupt and may deactivate the interrupt state.

Specifically, interrupt processing block 260 may compare
the combined interrupt signal with the current state of the
interrupt signals stored in current interrupt state circuitry
250. In response to detecting that a given bit has changed
between the combined interrupt signal and the current state
of the interrupt signals, interrupt processing block 260 may
perform an interrupt process or disregard the change. In
some 1mplementations, when interrupt processing block 260
detects that a given bit, which was not asserted 1n the current
interrupt state, has become asserted 1n the combined 1nter-
rupt signal, interrupt processing block 260 may activate the
interrupt state. During the active interrupt state, second node
120 may perform an interrupt process (or may instruct a
processor of second node 120 to perform an interrupt
process) corresponding to the bit position of the asserted bit.
Following completion of the interrupt process, second node
120 may instruct or mform {first node 110 that the interrupt
process has been completed. As a result, first node 110 may
transmit a new interrupt signal that results 1n clearing the bit
that has been asserted.

Alternatively, when iterrupt processing block 260
detects that a given bit, which was asserted in the current
interrupt state, has become cleared in the combined interrupt
signal., interrupt processing block 260 may exit the active
interrupt state. In addition, second node 120 may determine
that first node 110 has been informed that the interrupt
process has been completed and cleared the active interrupt
state.

In some embodiments, the combined 1nterrupt signal may
be stored 1n current interrupt state circuitry 250. Specifically,
the combined interrupt signal may replace the current inter-
rupt state that 1s stored 1n interrupt state circuitry 250. For
example, interrupt state circuitry 250 may include storage
circuitry and/or a plurality of registers (e.g., flip-tlops and/or
latches, 32 flip-flops or latches (if the interrupt signals are
32-bits wide)). After interrupt combiner circuitry 240 com-
pletes combining the current interrupt state (from a first time
interval) with the interrupt signals received 1n a second time
interval, the combined signals may be stored in the storage
circuitry and/or a plurality of registers (e.g., tlip-tlops and/or
latches, 32 flip-tlops or latches clearing or replacing the
previously stored contents. Accordingly, when an interrupt
signals 1s received at a third time 1nterval, interrupt combiner
circuitry 240 may combine the interrupt signals from the
third time interval with the mterrupt signals from the second
time interval provided by current interrupt state circuitry
250.

FIG. 3 shows an exemplary interrupt preprocessing block
230 of a node 1n accordance with various embodiments.
Interrupt preprocessing block 230 includes mask circuitry
310, mask value circuitry 320, shift circuitry 330, and shait
value circuitry 340. During a startup phase, mask value
circuitry 320 and shift value circuitry 330 may be pro-
grammed with predetermined values depending on system
requirements.

Mask circuitry 310 may receive an input having a number
of data bits (e.g., 32 bits of data). Mask circuitry 310 may
receive an equal sized number of data bits from mask value
circuitry 320. The bit positions that need to be masked may
have a value of ‘0’ 1n the bit position, and those that do not
need to be masked may have a value of ‘1" 1n the bit
positions. For example, i1 the first 16 bits of data need to be
masked, the output of mask value circuitry 320 may include
‘0’s 1n the first 16 bits. Mask circuitry 310 may include AND

logic circuitry that combines the received data bits in a
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bitwise manner with the data bits from mask value circuitry
320. The output of mask circuitry 310 may be provided to
shift circuitry 330.

Shift circuitry 330 may receive an input having a number
of data bits (e.g., 32 bits of data) from mask circuitry 310.
Shift circuitry 330 may receive a number of data bits from
shift value circuitry 340 that indicates how many right or left
shift operations need to be performed. For example, if the
system needs the values to be moved from the first 16 bat
positions to the last 16 bit positions, the output of shift value
circuitry 340 may be or correspond to the number 16. Shait
circuitry 330 may include shift registers that take received
data bits and shift them left or right by a number of bits
indicated by shift value circuitry 340.

FIG. 4 1s an 1illustrative process 400 for transmitting
interrupts between nodes 1n accordance with various
embodiments. At 410, a first node receives a first interrupt
signal from a second node, wherein the first interrupt signal
comprises a first group of interrupts. For example, second
node 120 receives from first node 110 an interrupt signal
through interconnect 112 (FIG. 1)

At 420, a second interrupt signal 1s received, from storage
circuitry of the first node, wherein the second interrupt
signal represents an interrupt signal received prior to the first
interrupt signal, wherein the second interrupt signal com-
prises a second group of interrupts. For example, interrupt
combiner circuitry 240 of second node 120 receives a
current interrupt state signal from current interrupt state
circuitry 250.

At 430, the first interrupt signal 1s combined with the
second interrupt signal using a function to generate a com-
bined interrupt signal. For example, interrupt combiner
circuitry 240 combines the interrupt signal received from
first node 110 with the current interrupt state signal received
from current interrupt state circuitry 250 (FIG. 2).

At 440, the second interrupt signal 1s compared to the
combined interrupt signal to detect a change 1n a first bit
position of the second interrupt signal. For example, inter-
rupt processing block 260 compares the combined 1nterrupt
signal from interrupt combiner circuitry 240 with current
interrupt state signal from current interrupt state circuitry
250.

At 450, 1n response to detecting that the first bit position
of the second terrupt signal has changed to become
asserted, an interrupt process corresponding to the first bit
position 1s performed. For example, interrupt processing
block 260 activates an interrupt process when the bit posi-
tion 1s determined to have changed to become asserted.

At 460, the combined signal 1s stored in the storage
circuitry 1 place of the second nterrupt signal. For
example, current imterrupt state circuitry 250 stores the
combined signal from interrupt combiner circuitry 240 1n
place of the current interrupt state signal stored in current
interrupt state circuitry 250.

The foregoing describes methods and an apparatus for
transmitting interrupts between nodes. The above-described
embodiments of the present disclosure are presented for the
purposes ol 1llustration and not of limitation. Furthermore,
the present disclosure 1s not limited to a particular 1mple-
mentation. For example, one or more steps of the methods
described above may be performed in a different order (or
concurrently) and still achueve desirable results. In addition,
the disclosure may be implemented 1n hardware, such as on
an application-specific integrated circuit (ASIC) or on a
field-programmable gate array (FPGA). The disclosure may
also be implemented in software by, for example, encoding
transitory or non-transitory instructions for performing the
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process discussed above 1n one or more transitory or non-
transitory computer-readable media.

What 1s claimed 1s:

1. A method for transmitting a group of interrupts across
multiple nodes, the method comprising:

recerving, with a first node, a first interrupt signal from a

second node, wherein the first interrupt signal com-
prises a first group of interrupts;
recerving, ifrom storage circuitry of the first node, a
second interrupt signal, wherein the second interrupt
signal represents an interrupt signal received prior to
the first interrupt signal, wherein the second interrupt
signal comprises a second group of interrupts;

combining the first interrupt signal with the second inter-
rupt signal using a function to generate a combined
interrupt signal;

comparing the second interrupt signal to the combined

interrupt signal to detect a change 1n a first bit position
of the second interrupt signal;

in response to detecting that the first bit position of the

second mterrupt signal has changed to become
asserted, performing an interrupt process correspond-
ing to the first bit position; and

storing the combined signal in the storage circuitry in

place of the second interrupt signal.

2. The method of claim 1, wherein the change 1n the first
bit position corresponding to an assertion of the bit in the
first bit position indicates an instruction to begin the inter-
rupt process, and wherein the change 1n the first bit position
corresponding to clearance of the bit 1n the first bit position
indicates termination of the interrupt process.

3. The method of claim 1, wherein the first interrupt signal
comprises node i1dentification information, further compris-
ng:

determining with the first node whether the node 1denti-

fication 1information corresponds to the first node;

in response to determining that the node identification

information corresponds to the first node, performing
the interrupt process; and

in response to determining that the node identification

information does not correspond to the first node trans-
mitting the first interrupt signal to a third node without
performing the interrupt process.

4. The method of claim 3, wherein the first, second and
third nodes are individual components of a system coupled
over a modular chip (MoChi) network.

5. The method of claim 1, wherein the function 1s an XOR
operation.

6. The method of claim 1, wherein the first interrupt signal
1s received using a first group of mputs and a second group
of mputs of the first node, and wherein a size of the function
corresponds to a number of mputs of the first and second
groups.

7. The method of claim 1 further comprising:

masking unused bit positions of the first interrupt signal to

generate a masked interrupt signal; and

shifting bits 1n the masked interrupt signal by a predeter-

mined number to generate a shifted interrupt signal.

8. The method of claim 7, wherein the combined interrupt
signal 1s generated based on the shifted interrupt signal.

9. The method of claim 7 further comprising performing,
a setup procedure at system startup to set predetermined
values of the first node, wherein the predetermined values
include storing identification information of the first node,
storing the unused bit positions ol interrupt signals, and
storing the predetermined number for shifting bits of the
interrupt signals.
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10. The method of claim 1, wherein the storage circuitry
comprises a set of registers corresponding to a number of
bits of the interrupt signal.

11. A system for transmitting a group of interrupts across
multiple nodes, the system comprising;

input circuitry configured to receive, with a first node, a

first 1nterrupt signal from a second node, wherein the
first 1nterrupt signal comprises a first group of inter-
rupts:

combiner circuitry configured to:

receive, from storage circuitry of the first node, a
second 1nterrupt signal, wherein the second interrupt
signal represents an interrupt signal receirved prior to
the first interrupt signal, wherein the second interrupt

signal comprises a second group of interrupts; and

combine the first mterrupt signal from the mnput cir-
cuitry with the second interrupt signal using a func-
tion to generate a combined interrupt signal; and

processing circuitry configured to:

compare the second interrupt signal from the storage
circuitry to the combined interrupt signal from the
combiner circuitry to detect a change 1n a first bat
position of the second interrupt signal; and

in response to detecting that the first bit position of the
second 1nterrupt signal has changed to become
asserted, perform an interrupt process corresponding,
to the first bit position; and

store the combined signal 1n the storage circuitry in
place of the second interrupt signal.

12. The system of claim 11, wherein the change 1n the first
bit position corresponding to an assertion of the bit 1 the
first bit position indicates an instruction to begin the inter-
rupt process, and wherein the change in the first bit position
corresponding to clearance of the bit 1n the first bit position
indicates termination of the interrupt process.

13. The system of claim 11, wherein the first interrupt
signal comprises node identification information, further
comprising:

destination circuitry configured to:
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determine with the first node whether the node 1denti-
fication information corresponds to the first node;

in response to determining that the node 1dentification
information corresponds to the first node, perform
the 1nterrupt process; and

in response to determining that the node identification
information does not correspond to the first node
transmit the first interrupt signal to a third node
without performing the iterrupt process.

14. The system of claim 13, wherein the first, second and
third nodes are individual components of a system coupled
over a modular chip (MoChi) network.

15. The system of claam 11, wherein the function 1s an
XOR operation.

16. The system of claim 11, wherein the first interrupt
signal 1s received using a first group of inputs and a second
group ol mputs of the first node, and wherein a size of the
function corresponds to a number of inputs of the first and
second groups.

17. The system of claim 11 further comprising;:

mask circuitry configured to mask unused bit positions of

the first interrupt signal to generate a masked 1nterrupt
signal; and

shifting circuitry configured to shift bits 1n the masked

interrupt signal by a predetermined number to generate
a shifted interrupt signal.

18. The system of claam 17, wherein the combined
interrupt signal 1s generated based on the shifted interrupt
signal.

19. The system of claam 17 further comprising a master
node configured to perform a setup procedure at system
startup to set predetermined values of the first node, wherein
the predetermined values 1nclude 1dentification information
of the first node, the unused bit positions of interrupt signals,
and the predetermined number for shifting bits of the
interrupt signals.

20. The system of claim 11, wherein the storage circuitry
comprises a set of registers corresponding to a number of
bits of the interrupt signal.
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